THE ELECTRICAL RESISTANCE  OF METALS.                  Ij$
3.  It has been observed that as the proportions of the components change through a series of alloys forming mixed crystals the electrical resistance increases in that direction in which the mechanical hardness also increases.    Now an increased mechanical hardness means an increased staggering in the positions of the atoms in the crystalline grains, so that it is more difficult to produce sliding of one part of the crystal on another, and by the same token an increase in the difficulty of the electrons in making the leap from atom to atom.
4.  In the previous paper a suggestion was made as to the possible explanation of the positive pressure coefficient of bismuth and antomony-The idea was that the amplitude might increase with increasing pressure instead of decreasing as normal.    It was shown in that paper that the fact that both metals expand on freezing indicates that there is a certain relative position of the atoms in which the repulsive forces are unusually large at an unusual distance of separation, and that the atoms crystallize in this relative position.    From a grossly material point of view this may be expressed by saying that the atoms have knobs, and that the metal crystallizes with the knobs in contact.    On the average, except for these knobs, the bismuth atom may be much like that of other metals. The fact that the repulsive forces are unusually large at an unusual distance of separation of the atomic centers is compensated for by an unusually slow decrease of the repulsive force as the distance between atomic centers is decreased.    This slow change of the repulsive force was shown in the preceding paper to.be consistent with a decreasing frequency of atomic vibration as the centers are brought closer together, and  hence consistent with  an  increasing amplitude  with increasing pressure.
This view receives interesting numerical confirmation from recent work of Grtmeisen1 on the equation of state of solids. He has shown that it is possible to a good degree of approximation to explain the behavior of solids by supposing that at least over a small range the forces between atoms are represented to a sufficient approximation by the expression
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where the first represents a force of attraction, and the second a force of repulsion. In general m will be much larger than 2. Its magnitude will give an idea of how rapidly the repulsive force increases as the atoms approach. Griineisen gives an equation for m in terms of atomic volume, atomic heat, thermal expansion, and compressibility. It is not necessary